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Foreword 



The PDP-1 2 Maintenance Manual published in four separate volumes, is a guide for Field Service Engineers or 
other personnel involved with the care and maintenance of the PDP-1 2 Computer. The Maintenance Manual is 
organized as follows: 

VOLUME I PRINCIPLES OF OPERATION 

This volume contains a description of PDP-1 2 logic. An overall view of the system is presented in 
seven chapters entitled Central Processor, Memory, Input/Output, Teletype. LINC Devices, Tape 
Processor, and Prewired I/O Bus Options. The text describes logical relationships among the vari- 
ous elements of the PDP-1 2. 

VOLUME II INSTALLATION AND MAINTENANCE 

The first chapters of this volume describe the unpacking, installation, and preliminary check-out 
procedures for the PDP-1 2. The remainder of the book comprises procedures used in the day-to- 
day maintenance, adjustment, and repair of the computer. 

VOLUME III LOGIC SCHEMATICS 

Volume III consists primarily of flow charts and block schematics that describe the PDP-1 2. The 
block schematics, lists, and flow charts in Volume III are reduced (1 1 in. x 1 7 in.) versions of the 
engineering drawings. 

VOLUME IV MODULE SCHEMATICS 

The circuit schematics in Volume IV describe all the module types used in the PDP-1 2, including 
both the regular production DEC modules and those designed especially for the PDP-1 2. 
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PDP-12 System Drawings 



INTRODUCTION 

This volume contains all block schematics and flow diagrams for the PDP-12 A. The PDP-12A system configura- 
tion is the largest of three standard PDP-12 system configurations: PDP-12A, PDP-12B, and PDP-12C. Engineer- 
ing Drawing D DI PDP-1 2-0-1 indicates the block schematics and flow diagrams that apply to each particular sys- 
tem configuration. Module circuit diagrams for the PDP-12 are located in Volume 4 of the PDP-12 Maintenance 
Manual (DEC-12-HR4A-D). 

All drawings that appear in this volume are included in the set previously supplied with the equipment. Individu- 
al drawings in the original equipment set may differ from those printed in this manual because of changes and up- 
dating. In such cases, the original equipment drawings are to be used. 

DRAWING NOMENCLATURE 

Each DEC drawing is identified by a short descriptive title and a five-part alphanumeric code. An example of the 
code is given in Figure 1 . 
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Drawing Index 
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Master Drawing List 
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Power Wiring 
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Timing Diagram 
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IDENTIFIER (CENTRAL 
PROCESSOR STATES) 

CHANGE NUMBER 



EQUIPMENT DESIGNATION 
(PDP-12 CENTRAL PROCESSOR) 



Equipment 

The third part of the drawing code specifies the device, component, or other discrete part of the PDP-1 2A to 
which the information on that drawing applies. 

Examples: VC12 CRT Display Control 

TU55 LINCtape Transport 

7005983 Fan Housing Assembly 

H951 Cabinet Assembly 



Figure 1 Drawing Identification Code 



Size 

The first letter indicates the size of the drawing: A, B, C, or D. Size A is the smallest. 

Type 

The next two letters identify the type of drawing, using the following code: 



Change Number 

The next digit reflects major design changes in the equipment described on the drawing. 

Drawing Identifier 

The final portion of the alphanumeric code identifies the drawing itself, either by a three-letter abbreviation or a 
series number. The abbreviation usually suggests the full title of the drawing. 

Examples: MPG MEM Page Extn Control 

IPC Interprocessor Cables 



SIGNAL NAMES 

Every signal on a block schematic is given a name that identifies the origin, nature, and assertion level of the sig- 
nal. When the signal originates from a flip-flop, the output side (1 or 0) is given in parentheses. 

Examples: CYI ADD NDX H 

The origin of the signal ADD NDX is found on drawing D-BS-EP1 2-0-CYI. 
The signal level is HIGH (H) for assertion. If the signal is a pulse, H would 
indicate that the signal is positive-going. 

CPS EXECUTE (1)H 

The signal originates from the EXECUTE flip-flop on drawing D-BS-EP1 2-0-CPS. 

It is taken from the 1 output and is asserted when that output is HIGH. 

MODULE IDENTIFICATION 

Inside each logic symbol on a block schematic is a name code. The name code identifies the type of module on 
which the element is found and the location of that module in the logic rack. The modules are arranged on the 
rack in two groups in vertical rows, upper (memory) and lower (processor). The rows are identified by capital 
letters from right to left on the wiring side of the logic rack. The upper rows are labeled, A, B, C, D, E, F; the 
lower rows are labeled H, J, K, L, M, N. 

Each row contains 40 module slots, numbered 1 through 40 from top to bottom. 

Example: M119H26 

This gate is on an Ml 19 DEC module located in row H, slot 26. 

Many flip-flops have a descriptive name in addition to a location code. 

Example: CPS FETCH M2 16 K06;FLK LINK M216 J 12. 

The first part of a descriptive name identifies the drawing. 

All DEC module connector blocks have 1 8 pin positions. The pin positions are identified by capital letters A 
through V (G, I, O, and Q are omitted), reading from right to left on the wiring side of the logic rack. All mod- 
ules used in the PDP-12 are double-sided; thus, each pin position provides two pin terminals. There are a total of 
36 connections to each module. On the block schematics, each pin is identified by a letter-number code outside 
the logic symbol, adjacent to its associated signal. The letter specifies the pin position. The number indicates 
which side of the module is used (side 1 is the component side). 



Examples: 



M2 
HI 



Pin position M, side 2 
Pin position H, side 1 



Some of the modules used in the PDP-12 are double-width and occupy two slots in adjacent rows of the rack. 
An individual element on such a module is coded in a normal manner; the location number specifies only the row 
and slot to which the element is connected. On some drawings (such as those for the memory axis selectors), an 
entire circuit is identified collectively; in this case, both slot locations are identified. 

Examples: G611C06D06 

This double-width module is found at slot 06 in rows C and D. 



Assertion Levels 

In the truth tables, H represents a HIGH (+3V) assertion level or a positive-going pulse, and L represents a LOW 
(0V) level or a negative-going pulse. 

On the drawings, a small circle at the input to a function indicates that the signal must be LOW for assertion. If 
there is no circle, the assertion level is HIGH. Similarly, a small circle at the output of a function indicates that 
the output level is LOW when the function is TRUE. If there is no circle, the TRUE output is HIGH. 

AND,NAND 

Figure 2 shows the symbol for an AND gate and the general form of a pure AND function. The output of an 
AND function is HIGH only if all the inputs are HIGH. 
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Figure 2 AND Gate Symbol, AND Function, and Truth Table 



Figure 3 shows a 3-input version of a NAND (Negated AND) function. The output is LOW only if all inputs are 
HIGH. 






INPUT 


OUTPUT 


A 


B 


C 


F 


L 


L 


L 


H 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


H 


L 


H 


L 


L 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 



Figure 3 NAND Gate 



LOGIC SYMBOLOGY 

The logic symbols used in these drawings conform basically to MIL-STD-806B. 



OR, NOR 

Figure 4 shows the symbol for an OR gate and the general form of a pure OR function. The output of an OR 
function is HIGH if any or all inputs are HIGH. 
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Flip-Flops 

Figure 6 illustrates a flip-flop. A flip-flop has four inputs: SET (S), RESET (R), DATA (D), and CLOCK (C). 
Each flip-flop has two outputs, 1 and 0. The flip-flop is bistable; it remains in one of its two logic states (1 or 0) 
until an input condition causes it to change. 

A flip-flop is set to the 1 state if either of the following conditions occurs: 

a, A negative-going pulse appears at the SET input. 

b. The DATA input is HIGH, and a positive-going pulse appears at the CLOCK input. 

A flip-flop is set to the state if either of the following conditions occurs: 

a, A negative-going pulse appears at the RESET input. 

b. The DATA input is LOW, and a positive-going pulse appears at the CLOCK input. 



Figure 4 OR Gate Symbol, OR Function, and Truth Table 



Figure 5 shows a 3-input version of the NOR (Negated OR) function. The output is HIGH when any or all inputs 
are LOW. 
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Figures NOR Gate 



Note that the NOR truth tables are the same as those for NAND; however, the signal levels are reversed. Differ- 
ent gates are used for design convenience and circuit function simplification. A NOR gate is used to emphasize 
that any input or combination of inputs will activate the function (make it TRUE). A NAND gate is used to em- 
phasize that all inputs must be asserted to activate the function. The NOR and NAND gates are schematic repre- 
sentations of DeMorgan's Law. 
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Figure 6 Flip-Flop 



When a flip-flop is in the 1 state, the 1 output is HIGH and the output is LOW. When a flip-flop is in the 
state, the output is HIGH and the 1 output is LOW. 

Redefined Flip-Flops 

Figure 7 illustrates a "redefined" flip-flop. The redefined flip-flop is physically identical to the flip-flop shown in 
Figure 6. The difference, however, is the manner in which the inputs: S (SET), R (RESET), and D (DATA) and 
the outputs: 1 and are logically defined. In Figure 7, note that the pin numbering of the S and R inputs and 
the 1 and outputs are opposite those shown in Figure 6; in addition, the D input is shown with a small circle to 
indicate that a low signal enables the change of state, thereby identifying the flip-flop as redefined. 

Normally, the S and R inputs of a redefined flip-flop are high; a change from a high state to a low state at either 
of these inputs causes the flip-flop to SET or RESET respectively. If the D input is LOW and a pulse is applied 
to the C input, the redefined flip-flop goes to its logical 1 (SET) state and, conversely, to (RESET) in the oppo- 
site case. 



One-Shot Delay 

The symbol for a one-shot delay function is shown in Figure 8. When the delay is not activated, it remains in the 
state, and the output is LOW. 
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HIGH until the specified delay time has elapsed. The delay-time range can be determined from the pin connec- 
tions and the proper table in the DEC Logic Handbook (M302 module). 
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Figure 9 Delay Line 

Schmitt Trigger 

The symbol for a Schmitt Trigger function is shown in Figure 10. 
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Figure 7 "Redefined" Flip-Flop 



Figure 1 Schmitt Trigger 
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Figure 8 One-Shot Delay 



Delay Lines 

The symbol in Figure 9 represents a tapped delay line. 

The outputs are arranged in two rows, from left to right: J2 to N2 on the top, and P2 to U2 on the bottom. The 
taps provide delays from 50 ns (J2) to 500 ns (U2) in 50 ns steps. 



When the function is inactive, the output is HIGH, and the 1 output is LOW. When the input level rises from 
below the lower voltage threshold to above the upper voltage threshold, the outputs reverse state. The outputs 
remain in this state until the input voltage falls below the lower voltage threshold again. 

Amplifiers 

The symbol in Figure 1 1 represents a current or voltage amplifier. 
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Figure 1 1 Amplifier and Inverters 



If a small circle appears at either the input or output (but not both), the gate functions as a signal inverter. 



Other Functions 

A rectangle is used to represent many circuit functions (such as pulse amplifiers, inhibit drivers, clocks, etc.)- Nor- 
mally the circuit context or the element name clarifies the function intended. For specific uses, refer to the par- 
ticular module schematic in Volume 4 of this manual, or to the DEC Logic Handbook. 
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ITEM 
NO. 


DWG NO. /PART NO. 


DESCRIPTION 


1 


C-MD-7406898-0-0 


DUCT CABLE 


2 


? 


?, 




















2 


C-IA-7406900-0-0 


BRACKET, DUCT 


3 


3 


3 




















3 


C-MD-7406844-0-0 


PANEL BLANK (NARROW) 


4 


5 


5 




















4 


C-IA-7006111-0-0 


PDP 12 LOGIC CABLES 


1 


1 


1 




















5 


1203185-2 


PRECISION POWER SUPPLY* 15V 


1 


1 






















6 


D-IA-7006186-0-0 


CABLE LOGIC POWER 


2 


2 


2 




















7 


D-IA-7407277-0-0 


SCREEN, FAN 


2 


2 


2 




















8 


9008258 


SPACER 1/4 AF X 1 -3/8 LG #8-32 


2 


2 


2 




















9 


9007032 


TIE WRAP SST-2-B (PANDUIT) 


A/R&/RA/R 




















10 


9006714 


WASHER .250 X ,500 X .062 THK 


h/Rh/R\/R 




















11 


D-AD-7C05964-0-0 


ANALOG PANEL ASSY 


1 


1 


1 




















12 


C-IA-7406947-0-0 


PANEL. CONN 


2 


2 


2 




















13 


D-AD-7005963-0-0 


RELAY PANEL ASSY 


1 
























14 


D-UA-VR12-0-0 


VR12 DISPLAY 


1 


1 






















15 


D-UA-TU55-0-0 


TAPE UNIT TU55 (60 HZ) 


2 


2 






















15 
16 


D-UA-TU55-A-0 


TAPE UNIT TU55 (50 HZ) 


2 


2 






















E-AD-700595O-0-0 


CAB FRAME ASSY 


1 


1 


1 




















17 


E-AD-7005955-0-0 


CONSOLE ASSY 


1 


1 


1 




















18 


E-AD-7005958-0-0 


TABLE ASSY 


1 


1 


1 




















19 


D-AD-7005983-0-0 


FAN HOUSING ASSY 


2 


2 


2 




















20 


C-AD-7006045-0-0 


POWER SUPPLY BRKT ASSY 


1 


1 






















21 


D-UA-H951-TB-0 


NARROW DOOR 


1 


1 


1 
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ITEM 
NO. 


DWG NO. /PART NO. 


DESCRIPTION 


?.?■ 


D-UA-H950-KB-0 


SHORT DOOR ASSY 


1 


1 


1 


* 


















23 


D-UA-H951-BA-0. 


30" FULL DOOR ASSY 


1 


1 


1 




















24 


D-UA-H952-A-0 


END PANEL 


2 


2 


2 




















25 


D-UA-H952-Q-0 


COVER PANEL 10 1/2" 






3 




















26 


D-UA-724-0-0 


POWER SUPPLY 724 


1 


1 


1 




















27 


9007786 


SPEED NUT #10-32 TINNERMANN 


69 


69 


69 




















28 


D-AD-7005979-0-0 


MEMORY ASSY EMI 2 


1 


1 


1 




















29 


D-AD-7005976-0-0 


PROCESSOR ASSY EP12 


1 


1 


1 




















30 


D-IA-7006231-0-0 


LINC TAPE D.C PWR HARNESS 


1 


1 


1 




















31 


9006071-3 


SCR PHL HD TRUSS #10-32 X 3/8 LG 


4 


4 


4 




















32 


9006074-3 


SCR PHL HD TRUSS #10-32 X 5/8 LG 


49 


49 


19 




















33 


9006039-1 


SCR PHL HD PAN #8-32 X 1/2 SST 


4 


4 






















34 


9006071-2 


SCR PHI, HD FLAT #10-32 X 3/8 LG 


4 


4 


4 




















35 


D-AD -7006060-0-0 


ASSY XFMR MTG PANEL 50 CYCLE ONLY 


1 


1 






















36 


D-IA-7006238-0-0 


INTERNAL SCOPE CABLE 


1 


1 






















37 


9006712 


WASH .250 I.D X .375 OD X .032 THK 


24 


24 


24 




















38 


9006063-3 


SCR PHL HD TRUSS 1/4-20 X 1 3/4 LG 


6 


6 


6 




















39 


9006026-1 


SCR PHL HD PAN #6-32 X 3/4 LG 


4 


4 


4 




















40 


1201265 


POWER CORD 


2 


2 






















41 


9006020-1 


SCR PHL HD PAN #6-32 X 1/4 LG 


2 


2 


2 




















42 


9008208 


SCR PHL HD PAN #8-32 X 1/2 LG NYLON 


2 


2 


2 




















43 


9006560 


NUT KEPS #6-32 SST 


8 


8 


4 
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DESCRIPTION 


44 


9006902 


' TERM STRIP #4-541 CINCH JONES 


1 


1 


1 




















45 


9006851 


SPACER 1/4 AF X 1/2 #6-32 AL 


2 


2 


2 




















46 


B-MD-74.04 72 1-0-0 


PROTECTION COVER 541 (4 TERM} 


.1 


1 


1 




















47 


9006635 


WASH INT TOOTH #10 


30 


30 


w 




















48 


9007651 


WASH EXT TOOTH #10 


44 


44 


44 




















49 


9006634 


WASH INT TOOTH #8 


U 


1 1 


II 




















50 


9006724 


WASH EXT TOOTH 1/4 


12 


12 


12 




















51 


9007630-3 


SCE PHL HD TRUSS #10-32 X 3/4 RT.K PASS 


24 


24 


?A 




















52 

53 


9006040-1 


SCR PHL HD PAN #8-32 X 5/8 LG 


9 


9 


9 




















9006022-1 


SCR PHL HD PAN #6-32 X 3/8 LG 


. 5 


5, 


5 




















54 


9006633 


WASH INT TOOTH #6 


5 


5 


5 




















55 


9006058-3 


SCR PHL HD TRUSS 1/4-20 X 3/4 LG 


6 


6 


6 




















56 


E-IA-7006037-0-0 


MAIN FRAME HARNESS 12 O VAC 


1 


1 


1 




















57 


E-IA-7006038-0-0 


MAIN FRAME HARNESS DC 


1 


1 


1 




















58 


9107673-03 


CORD #14/3 WIRE GRY 


2 


2 






















59 


9006305 


SCR SET 8-32 x 5/8 


2 


2 


2 




















60 


C-MD -7407 759 -0-0 


SHIPPING BRKT TU55 


2 


2 


2 




















61 


9006563 


NUT KEPS **8-32 


4 


4 


4 




















62 


1205748 


FILTER 5-1/2 X 19-1/2 (OPTIONAL) 


2 


2 


2 




















63 


C-UA-VF12-A-0 


FILTER ASSY 


1 


1 






















REF 


D-IC-PDP12-0-3 


POWER WIRING & SIGNAL CONN. 


























64 


1809804 


LABEL, "0" WHITE, MYLAR 


2 


2 
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POP 12-A 
D-UA-PDPI2-0-0 



A-D CONVERTER 

ADI2 
A-MI-AOI2-0 



* (3 



EXP A-D 

AMI2 

A-ML-AMI2-0 



ANALOG EXT 
PANEL ASSY(AGI2) 
D-AD-7006 046-0-0 



SPECIAL ANALOG 
EXT. PANEL ASSY 
CAGI2-AJ) 
D-AD-700C65I-0-0) 



ANALOG EXT 
PANEL 
D-IA-74O68I9-0-O 



© 



© 



© 



RELAY BUFFER 
DRI2 
A-ML-DRI2-0 



RELAY PANEL 
ASSY (DP id) 
D-AD-700596 3-0-0 



PDP 12-B 
D-UA-PDP 1 2-0-0 



LINC SCOPE CONTROL 
VCI2 
A-HL-VCI2-0 



P.S. BRACKET 
ASSY 
C-AD-7 006045-0-0 



CRT DISPLAY 
VR12 
D-D I -VR 1 2-0- 1 
D-UA-VRI2-B-B 



©■ 



RELAY BOARD 
ASSY 
C-AD-7006047-0-0 



ETCH BOARD ASSY 
C-IA-5408124-0-0 



ETCH BOARD 
C-IA-5008 1 23-0-0 



RELAY PANEL 
DIA 7406846-00 



€> 



LINC TAPE CONTROL 

TCI2 
A-ML-TCI2-0 



®— 



EXT SCOPE CABLE 

BCI2A 
D-UA-BCI2A-3 



FOR PDPI2-C 
SEE SHEET *2 



INT SCOPE 
CABLE 
D-IA-7006238-0-0 



*.©-*- 



TAPE UNIT 
TU55-0 (60HZ) 
D-DI-TU55-3-I5 
n-iia-Tiiss-q-fl . 



TAPE UNIT 
TU55-A (50HZ) 
D-DI-TU55-A-I3 
D-UA-TU55-A-0 



READ & WRITE OPT 

TC12-F 
A-ML-TCI2-F 
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is; >^ 



o-V 



Si 






1— i <n 
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© 



PDP 12-C 
D-UA-PDPI2-0-0 



CAB FRAME ASSY 
E-AD-7005950-0-0 



CONSOLE ASSY 
E-AD-7 005,955-0-0 



TABLE ASSY 
E-AD-7005958-0-0 



FAN HOUSING 
ASSY 
D-AD-7 005983-0-0 



H95I-TB 
NARROW DOOR 
D-UA-H95I-TB- 
D-DI-H95I-S-I 



23> 



H35I-AA30-CAFJ 

E-UA-+I95I-AA-0 

D-DI-H95I-0-I 



(25> 



26} 



H952-C FAN ASSY 
A-PL-H952-C-0 
O-DI-H952-0-I 



H9b2-I- LtVtLtK 

SET 
A-PL-H952-F-0 
D-DI-H952-B-I 



SWITCH BC4RD 
ASSY 
D-IA-700B009-0-0 



S) 



&■ 



SWITCH BOARD 
(CONSOLE) 
D-AD-54081 12-0-0 



LOGIC POWER CABLE 
D-IA-70061 86-0-0 



ANALOG PANEL ASSY 
D-AD-7 005964-0-0 



ETCH BOARD 
SWITCH 
D-l A-50081 1 1-0-0 



@-L 



POWER CONN 

G79S 

C-UA-G780-0-0 



@~ 



ANALOG PANEL 
D-IA-7406845-0-0 



H952-E CASTER SET 

A-PL-H952-E-0 

D-DI-H952-B-I 



INDICATOR PANEL 
D-IA-7406815-0-0 



© 



H950-HB SHORT DOOR 

ASSY 
A-PL-H950-HB-0 
D-DI-H950-B-I 



F) 



@ 



H95I-BA FULL 
LENGTH DOOR 
A-PL-H95I-BA-0 
D-DI-H95I-0-I 



H952-A END PANEL 
A-PL-H952-A-0 
D-D I -H 55 1 -B- 1 



H95B-U COVER PANEL 
A-PL-H950-Q-0 
D-0I-H950-B-I 



POWER SUPPLY 

724 
D-UA-7 24-0-0 



BASIC 4K MEMORY 

EMI2 
A-ML-EMI2-0 



PDP 1 2 PROCESSOR 

EPI2 
A-ML-EPI2-0 



LOGIC FRAME ASSY H 

UEUaSY (EM 1 2) 

D-AD-7005979-0-0 



@-L 



LOGIC FRAME ASSY 
(EPI2) 
D-AD-7005976-0-0 



MTG BAR ASSY 
D-IA-7406100-00 



@-L 



MTG BAR ASSY 
D-l A-7406 1 00-0-0 



LIGHT BOARD ASSY 
D-AD-7006008-0-0 



PANEL LOGO 

PDP 1 2 
C-IA-7406933-0-0 



LIGHT BOARD 
(CONSCLE) 
D-l A-54081 14-0-0 



INLAY PANEL 
C-IA-7406847-0-0 



@- 



ETCH BOARD LIGHT 

(CONSOLE) 
E-IA-50081 13-0-0 



* 



PLOTTER CONTROL 

XYI2 
A-ML-XYI2-0-0 



* 



REAL TIME CLOCK 

KWI2A 
A-ML-KWI2-A 



* 



EXT MEMORY CONTROL 

MCI2 
A-ML-MCI2-0 



* 



UPPER MTG PANEL 

ASSY 
D-AD-5409 232-0-0 



HEAT SINK ASSY 
D-AD-5408298-0-0 



©" 



CONN ASSY HEAT 

SINK 
C-IA-540829 1-0-0 



ETCH BOARD 
HEAT SINK 
C-IA-5008293-0-0 



CONN, FILTER CAP 
C-iiA-5408292-0-0 



ETCH BOARD FILTER 

CAP 
C-IA-5008294-0-0 



ARITHMATIC 
OPERATION KEI2 
A-ML-KEI2-0 



* 



PWR'FAIL RESTART 
KPI2 
A-ML-KPI2-0 



* 



TTY^DATA PHONE 

DPI2-A 
A-ML-DPI2-A 



* 



TTY'DATA PHONE 

DPI2-B 
A-ML-DPI2-B 



* 



TIME SHARING 
KTI2 
A-ML-KT12-0 



SIMPLE CLOCK 

KWI2-B 
A-ML-KWI2-B 



SIMPLE CLOCK 

KWI2-C 
A-ML-KWI2-C 



CLOCK CONTROL 
PANEL ASSY 
D-AD-7006335-0-0 



ADD 4K MEMORY 
MM8I-A 
A-ML-MMBI A-0 
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CLOCK CONTROL 
PANEL 
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MECHANICAL 



FIND 
NO 



(A&B) 
(A&B) 



DESCRIPTION 



PDP12 SYSTEM 

PDP12 (PL) 

DUCT, CABLE 

BRACKET, DUCT 

PANEL BLANK (NARROW) 

PDPI2 LOGIC CABLE 

PRECISION POWER SUPPLY 

SCREEN, FAN 

PANEL, CONN 

HARNESS MAIN FRAME 120 VAC 

HARNESS »AIN FRAME DC 

HARNESS LINC TAPE DC PWR 

PPOTE r TlOh COVER 54! ..4TEPM) 

SHIPPING BRKT TU55 
A-D CONVERTER (AD 1 2) 

EPANDEJ A-0 CAMI2) 

ANA'CG f. / 1 FAfJZL ASSY f;.GI2> 

ANAL.,:- TXT PANEL ASSY (PLJ 

LOG I.: CECALS 
SPECIAL ANALOG EXT. 
PANEL ASSY. (AGI2-A) 

SPECIAL ANALOG EXT. 

PANEL ASSY ( PL) 

ANALOG EXT PANEL 

ANALOG EXT PANEL SILK SCREEN 
BRACKET, CABLE 



RELAY BUFFER (DRI2) 



RELAY PANEL ASSYIDRI2") 
RELAY PANEL ASSY (PL) 
BRACKET, CABLE 
CABLE ASSY (G733) 
LOGIC CECALS 

WjZ^e CABLE ASSY 

RELAY BOARD ASSY 
RELAY BOARD ASSY 



ETCH BOARD ASSY 



10 J ETCH BOARD, R8LAY 

FLIP CHIP MODULE (BLANK) 
ASSY/DRILLING HOLE LAYOUT 
PRINTED CIRCUIT LAYOUT 



RELAY PANEL 

RELAY PANEL, SILK SCREEN 



LINC SCOPE CONTROL (VCI2) 



CRT DISPLAY 
CRT DISPLAY 
DRAWING INDEX LIST 



EXT SCOPE CABLE (BCI2A) 



INT SCOPE CABLE 

WfSl-i ".ABLE AS. Y 

P.S. BRACKET ASSY 

P'S BRACKET ASSY (PL) 
BRACrET, MTG 
PRECISION P.S. CABLE 
LOGIC DECALS 



LINC TAPE CONTROL (TCI 2) 



D-UA-PDPI2-0-B 
A-PL-PDP 12-0-0 
C-MD-7406898-0-0 
C-IA-7406900-0-0 
C-MD-740B844-0-0 

n-i A-Tnn6 i i i-o-o 

1203195-0-0 

D-IA-7407277-0-0 

C-lA-7406947-0-0 

E-IA7^r-C037-0-0 

E-IA-70OSO3&0-O 

D- 1 A-70062 31-CK) 

B-MD-7404721-O-O 

C-MD-7407759-CK) 

A-ML-ADI2-0 

A-ML-AMI 2-0 

C- AlWC r,' O 046-.",- j 
A FL-7CG634b-0-G 
A- DC- 74071 13- 3-0 
D-AD-70C: 65 1-0-0 

A-PL-7006851-0-0 

D-l A-7J4068I9-0-0 

C-SS-7 4068 19-0-1 
B-MD-7 406 90 1-0-0 



A-ML-DRI2-0-0 



D-AD-7005963-0-0 
A-PL-7005963-0-0 
B-MD-7 40690 1-0-0 
C-l A-7 006 028- 1-0 
A-DC-7 407 193-0-0 
D-IA-70070C5-C- 

C-AD-7006047-0-0 
A-PL-7006047-0-0 



C-IA-5408 1 24-0-0 



C-IA-5003 1 23-0-0 
D-MD- 1 402230-0-0 
C-AH-5408 1 24-0-5 
PC-5008 1 23 



D-l A- 7406846-0-0 
C-SS-7406846-0-1 



A-ML-VCI2-0 



D-UA-VRI2-0-0 
A-PL-VRI2-0-0 
D-OI-VRI2-0-I 



D-UA-BCI2A-0-8 



D-IA-7006238-0-0 

DHA-7007C05-0-0 

C-AD-7 006 045-0-0 
A-PL-7 006045-0-0 
C-MD-7 407 059-0-0 
C-IA-7006 167-0-0 
A-DC-7407 193-0-0 



A-ML-TCI2-0 



PROD CUST F'C 



FIND 
NO 



23 



24 



25 



26 



27 



28 



29 



30 



32 



33 



DESCRIPTION 



TAPE UNIT (TU55) 

TAPE UNIT (TU55) (PL) 

DRAWING INDEX LIST 
TAPE UNIT (TU55-A) 

TAPE UNIT (TU55-A) (PL) 

DRAWING INDEX 
READf WRITE OPT TCI2-F 

XFMR MTG PANEL ASSY 

XFMR MTG PANEL ASSY (PL) 

PANEL XFMR MTG 

COVER PROTECTION (54l) 6 TERM 

PDPI2 CABINET FRAME ASSY 

PDPI2 CABINET FRAME ASSY (PL) 

POST 19" 

DOOR, PLENUM 

PIN, DOOR 

RETAINER, DOOR PIN 

BRACKET CONTROL PANEL R.H. 

BRACKET CONTROL PANEL L.H. 

PLENUM, SPACER 

COVER CONSOLE BOTTOM 



H95I-AA30" CABINET ASSY 
H95I-AA 30" CABINET ASSY 
H95I DRAWING INDEX LIST 



H952-C FAN 

H952 DRAWING INDEX LIST 



H952-F LEV:LER SET 

H952 DRAWING INDEX LIST 



H952-E CASTER SET 

H952-E DRAWING INDEX LIST 



PANEL, LOGO PDPI2 
PANEL FRAME H950-L 
H950 DRAWING INDEX 



PANEL INLAY PDPI2 
LOGO (BRITE CHARTREUSE) 
LOGO (LIME PEEL) 



CONSOLE ASSY 
CONSOLE ASSY (PL) 
CQVER, SWITCH 
BEZEL, CONSOLE 
SUPPORT. GLASS 



SWITCH BOARD ASSY 
LOGIC DECALS 



SWITCH BOARD (CONSOLE) 

SWITCH BOARD (CONSOLE) (PL) 
SPACER BAR, SWITCH BOARD 
(LIME PEEL) ROCKER SWITCH RS-9-3-1 
(CHARTREUSE)ROCKER SWITCH RS-9-3-1 
(LIME PEEL)ROCKER SW RS-5-0-FB-PC 
(CHARTREUSE)ROCKER SW RS-5-0-FB-PC 



ETCH BOARD, SWITCH 
ASSY /DRILLING HOLE LAYOIT 
PRINTED CIRCUIT LAYOUT 



INDICATOR PANEL 

IND PNL SILK SCREEN STEPS I 
IND PNL SILK SCREEN STEPS2 
IND PNL SILK SCREEN STEP#3 
IND PNL SILK SCREEN STEP#4 
IND PNL SILK SCREEN STEP*5 



Utfli NUMBER 



PRCD CUST F-'C 



DEPT USAGE 



FE-PC 



D-UA-TU55-0-0 

A-PL-TU55-0-0 

D-DI-TU55-0-15 

D-UA-TU55-A-0 

A-PL-TU55-A-0 

D-DI-TU55-A-I3 

A-ML-TCI2-F 

D-AD-7006060-0-0 
A-PL-7006060-0-0 
O-IA -7407072- 0-0 
B-MD -7405436-0-0 

E-AD-7 005950-0-0 
A-PL-7005950-0-0 
D-IA-7406796-0-0 

E-IA-7407648-0-G 
B-MD-7 4066 7 2-0-0 
B-MD-7406670-n-O 
C-l A- 7407093-2-0 
C-l A- 7407093-1-0 
A-MD-74062F8-0-0 
C-MD 7407280 -0-0 



E-UA-H95I-AA-0 

A-PL-H95I-AA-0 

O-DI-H95I-0-I 



A-PL-H952-C-0 
D-DI-H952-3-I 



A-PL-H952-F-0 
D-DI-H952-3-I 



A-PL-H952-E-0 
D-DI-H952-0-I 



C-l A-7 406933-0-0 

D-UA-H950-L-0 

D-DI-H950-0-1 



C-IA-7406847-0-0 
C-SS-7 406847-0- I 
C-SS-7406847-0-2 



E-AD-7005955-0-0 
A-PL-7 005955-0-0 
D-MD-7407 173-0-0 
E-MD-7 407 125-0-0 

D-IA-7407103-0-0 



D-IA-7006009-0-0 
A-DC-7407 1 93-0-0 



D-AD-5409 1 1 2-0-0 
A-PL -5408 1 12-0-0 
C-MD-7406823-0-0 

C-AD-54044I3-II 
PC C-AD-54044 1 3- 1 2-|l 
C-AD-540433I-II-0 
C-AD-540433I-I2-0 



D-l A-5008 1 1 1-0-D 

C-AH-5408 1 1 2-0-5 
PC5008 1 11-0-0 



D-IA-7406815-0-0 
C-SS-7406815-0-1 
C-SS-7406815-0-2 
C-SS-74068 15-0-3 
C-SS-7406815-0-4 
C- c >S-74068l5-0-5 



FIND 
NO 



34 



37 



38 



39 



40 



DESCRIPTION 



42 



43 



44 



45 



46 



47 



LIGHT BOARD ASSY 

LIGHT BOARD ASSY (PL) 
LOGIC DECALS 



LIGHT BOARD (CONSOLE) 



ETCH BOARD, LIGHT (CONSOLE) 
ASSY DRILLING HOLE LAYOUT 
PRINTED CIRCUIT LAYOUT 



TABLE ASSY 

TABLE ASSY (PL) 
TOP, TABLE 
FRAME, TABLE 



FAN HOUSING ASSY 
FAN HOUSING ASSY (PL) 
CHASSIS, FAN HOUSING 
TERMINAL STRIP 
COVER, FAN HOUSING 
FAN DECALS 



H95I-TB NARROW DOQR 

H9.5I-TB NARROW DOOR (PL) 
H95I DRAWING INDEX LIST 



H950-HB SHORT DOOR ASSY 
H950-HB SHORT DOQR ASSY (PL) 
H950 DRAWING INDEX LIST 



H95I-BA- FULL LENGTH DOOR 30"' 
H95I-BA-FULL LENGTH (OR 30" (PL) 
H95I DRAWING IND X LIST 



H952-A END PANEL 

H952-A END PANEL (PL) 
H952 DRAWING INDEX LIST 



H950-Q COVER PANEL (PL) 
H950-Q COVER PANEL (PL) 
H950 DRAWING INDEX LIST 



POWER SUPPLY 724 

POWER SUPPLY 724 (PL) 

724 POKER SUPPLY DECALS 

WIRE HARNESS 724 P.S. 

SCREEN, COVER 

CHASSIS, P.S. 

PLATE COVER TRANSFORMER 

COVER 

BRACKET HOLD DOWN 

CAUTION CHECK LABEL 

SPECS. 724 P.S, 

UPPER MTG PANEL ASSY 

UPPER MTG PANEL ASSY (PL) 
UPPER MTG PANEL 



HEAT SINK ASSY 
HEAT SINK ASSY (PL) 
INSULATOR, HEAT SINK 
HEAT SINK 



CONN ASSY HEAT SINK 



ETCH BOARD, HEAT SINK 
ASSY-DRILLING HOLE LAYOUT 
X-Y COORDINATE HOLE LOG 



DEPT USAGE 



DWG NUMBER 



D-AD-7006008-0-0 
A-PL-7006008-0-0 
A-DC-7407 1 93-0-0 



D-l A-54081 14-0-0 



E- 1 A-5008 1 13-0-0 
C-AH-5408 1 14-0-0 
PC-5008 1 13-0-0 



E-AD-7005958-0-0 
A-PL-7005 <58-0-0 
D-IA-7406836-0-0 
E-IA-7406839-0-0 



D-AD-7 005983-0-0 
A-PL-7005983-0-0 
E- I A-7 407 254-0-0 
C-IA-7405083-0-0 
D-MO- 7406948-0-0 
A-DC-7406899-0-0 



D-UA-H95I-TB-B 
A-PL-H95I-TB-0 
D-DI-H95I-0-I 



D-UA-H950-HB-0 
A-PL-H950-HB-0 
D -DI-H95O-0-I 



O-UA- H95I-BA-0 

A-PL-H95I-BA-0 

D-DI-H95I-0-I 



D-UA-H?52-A-0 
A-PL-H952-A-0 
D-DI-H952-0-I 



D-UA-H950-Q-0 
A-PL-H950-Q-0 
D-D I -« 9 50-0-1 



D-UA- 
A-PL- 
B-DC- 
E-IA- 
D-IA- 
E-IA- 
C-«D- 
B-MD- 
C-MD- 
A-DC- 
A-SP- 



•724-0-0 

■724-0-0 

5308247-0-0 

7006244-0-0 

5308206-0-0 

5308197-0-0 

5304562-0-0 

5304563-0-0 

5304561-0-0 

5308410-0-0 

724-0-4 



D-AD-5408232-0-0 
A-PL-5408232-0-0 
E-IA-5308205-0-0 



D-AD-5403298-0-0 
A-PL-5408298-0-0 
B-MD-5308300-0-0 
C-SC- 1 209474-0-0 



C-IA-5408 29 1 -0-0 



C-IA-5008293-0-0 
C-AH-5408293-0-5 
K-CO-5008294-0-4 



PROD 



CUST 



c - eidadiaa 

a3BH(1M 3Q00 3ZIS 



MECHANICAL 



FIND 
NO 



FIRST USED ON OPTION/ MODEL 
PDP-12 



50 

51 
52 

53 

54 

55 
56 

57 



DESCRIPTION 



CONN, FILTER CAP 



ETCH BOARD, FILTER CAP 
ASSY DRILLING HOLE LAYOUT 
X-Y COORDINATE HOLE LAYOUT 



CABLE LOGIC POWER 



POWER CONN G780 
TAB FASTON 

INTERLOCK, POWER CONN 
ETCH BOARD 



ANALOG PANEL ASSY 

ANALOG PANEL ASSY (PL) 
INSULATOR MICROSWITCH 
SWITCH ROTARY 
LOGIC DECAL 
G783 CABLE ASSY 



ANALOG PANEL 
ANALOG PANEL SILK SCREEN 



BASIC 4K MEMORY (EM 1 2) 



LOGIC ASSY MEM0RY(EMI2) 
LOGIC ASSY MEMORY (PL) 
288 PIN CONN BLOCK 
LOGIC FRAME DECALS 

LOGIC FRAME 

MTG BAR ASSY 
MTG BAR 



DEPT USAGE 



DWG NUMBER 



PROD 



CUST 



E-SL 



C-IA-5408292-0-0 



C-IA-5003294-0-0 
C-AH-5408292-0-5 
K-CO-5008294-0-4 



-IA-7006186 



C-UA-G780-0-0 
A-MO-7407 1 96-0-0 
B-MD-7406958-0-0 
D-IA-5008253-0-0 



D-AD-7 005964-0-0 
A-PL-7 005964-0-0 
B-MD-7 407 049-0-0 
B-MD-7407 195-0-0 
A-DC-7407 193-0-0 
C- 1 A-7 006028- i -0 



D-l A-7 406845-0-0 
C-SS-7406845-0-1 



-ML-EM 



D-AD-7005979-0-0 
A-PL-70059.79-0-0 
E-SC- 1 205348-0-0 
A-DC-7406370-0-0 

D-IA-7407207-0-0 

D-l A-7406 1 00-0-0 
C-MD-7405035-0-0 



_ DO NOT SCALE DRAWING 
UNLESS OTHERWISE SPECIFIED 

DIMENSION IN INCHES 

TOLERANCES 

DECIMALS FRACTIONS ANGLES 
2: 005 i: 1/64 s 0"30' 

FINAL SURFACE QUALITY J 



-/ — /- 

i f- 




1 5 



This drawlnf and apaelfleatlona, namln, in tha prep- 
f rty of Digital Equipment Corporation and ahall not ba 
riproducad or copltd or wad In wtiola or In part aa 
the baala for tha manufaetura or Mia of lt»m» without 
wrlttan parmlwion. 



- Of- ZldQd 



TOfa 



MECHANICAL 



FIND 

NO 



59 

£0- 

*62, 
63. 

64. 



DESCRIPTION 



PART NO. 



PDPI2 PROCESSOR (EPI2) 

LOGIC ASSEMBLY (EFI2) 
LOGIC ASSEMBLY (PL) 
288 PIN CONN BLOCK 
LOGIC FPAME CECALS 
LOC-IC FRAME 

REAL TIME CLOCK (K'il2) 

CLOCK CONTROL PANEL(KWI2> 

niBCK CONTROL PANEL 
SWITCH ROTARY 
CLOCK CONTROL PANEL 

CLOCK CONTROL PANEL SCREEN 



A-ML-EPI2-0 

0-AO-7005976-0-0 
A-PL-7005976-0-0 
E-SC-I 205348- Ml 
A-DC-7406370-0-3 
D-IA- 7407207-0-0 
.A-MI-KSI2-U 

D-A0-7 006335-0-0 
A-Pl -7 006335-0-0 
B-MD-7407540O0 
D-IA-7407414-0-K) 
D-SS-7 407 4 1 4-0- 1 



DEPT USAGE 
PROD CUSt! K C 



W 3 
4 
4 



ELECTRICAL 



DESCRIPTION 



POP 12 

POP 1 2 CONFIGURATION 

PCViER WIRING 

SHIPPING 1 INSTALLATION SPEC 

ACCEPToNCF SPEC 

SYSTEMS! EC 

HARDWARE KIT 

SPARE PARTS 

SOFTWARE KIT 

MANUAL TIMING FUNCTION PTI 

MANUAL TIMING FUNCTION PT2 

L INC FETCH I A 

LINC FETCH IB 

L INC re i OH *- 

LINC DEFER 

L INC EXECUTE 

LING EXECUTE 

LINC EXECUTE 

LINC EXECUTE 

EXECUTE 2 & INTERRUPT 

PDP-9 MODE FETCH 

PDP-8 MODE DEFER '& EXECUTE 

BREAK 



A-D CONVERTER 
A-0 CONVERTER 
YADA CHAN 10-17 
YADB CHAN 20-37 
YADC A-D C (NTROt 

EXPANDED A-D 
ADDITIONAL PREAMPS 
KNOB/PREAMPS 
RELAY BUFFER 
RELAY PANEL ASSY 
CIRCUIT SCHEMATIC 

ETCH BOARD ASSY 
CIRCUIT SCHEMATIC 

LINC SCOPE CONTROL 
LINC-8 SCOPE DISPLAY 
DIS INTENSITY REGULATOR 
DSC DISPLAY CONTROL 
DSX HORIZONTAL D-A 
DSY VERTICAL D-A 
DISPLAY INT REG 

CRT DISPLAY 

CIRCUIT SCHEMATIC 

LINC TAPE CONTROL 
TAPE PROCESSOR MJR. ST. FLO* 
TAPE INST SETUP TIMING 
SEARCH TIMING 
BLOCK MODE READING 
BLOCK MODE WRITE 
BLOCK MODE CHECKING 
MARK TIMING 
INTERPRDCESSOR SIGNALS 
TAPE CONTROL STATES 
TAPE EXTENDED OPERATIONS 
TAPE EXTENDED FIELDS 
TAPE GROUP COUNTER 
TAPE INSTRUCTION 
TAPE UNIT AND MOTION 
TAPE REG ENABLE CONTROL 
TAPE REG LOAD CONTROL 
TRANSPORT CONTROL 
TAPE DELAYS 
TAPE MA I NT 
TAPE MA I NT REG 
TAPE READERS-WRITERS 
LTRA BITS 3 & I 
LTRB BITS 2 & 3 
LTRC BITS 4 & 5 
LTRD BITS 6 & 7 
LTRE BITS 3 & 9 
LTRF BITS 10 & II 
TAPE STATES 
TAPE TIME PULSES 
TAPE MARK WINOOH 



PART NO. 



A-ML-PDPI2- 
D-AR-PDPI2- 
D-IC-PDPI2- 
A-SP-PDPI2- 
A-SP-PDPI2- 
A-5P-PDPI2- 
A-AL-PDPI2- 
A-SP-PDPI2- 
A-SL-PDPI2- 
D-FD-PDPI2- 
D-FD-PDP 1 2- 
D-FD-PDP 12- 
D-FD-PDPI2- 





0-2 

0-3 

3-4 

0-5 

0-6 

3-7 

0-8 

■0-9 

3-10 

3-1 1 

0-12 

0-13 



ru-rur \t-— u- 



D-FD-PDPI2- 
D-FD-PDPI2- 
D-FD-PDPI2- 
0-FD-PDPI2- 
D-FD-PDPI2- 
0-FD-PDPI2- 
D-FD-PDPI2- 
D-FD-PDPI2- 
D-FD-PDPI2- 



-3-15 
-0-18 
■3-17 
-3-18 
-3-19 
-9-23 
-3-21 
-3-22 
-3-23 



A-ML-ADI2-S 

D-BS-ADI2-3-YAD 

0-BS-ADI2-3-YADA 

D-BS-ADI2-0-YADB 

D-3S-ADI2-0-YADC 

A-ML-AMI2-0 

A- ML- AG 1 2-0 
A-ML-AGI2-A 
A-ML-DRI2-0 
D-AD-7 005963-0-0 
C-CS-7 005963-0- I 

C-IA-5408 124-0-0 
C-CS-5408I24-0-I 

A-ML-VCI2-3 

D-FD-VCI2-0-4 

D-BS-VCI2-?-0IS 

D-BS-VCI2-3-DSC 

D-BS-VCI2-3-DSX 

D-BS-VCI2-3-DSY 

D-BS-VCI2-3-DSI 

A-ML-VRI2-3-0 
D-CS-VRI2-0-I 



A-ML- 
D-FD- 
D-FD- 
D-FD- 
D-FD- 
D-FD- 
D-FD- 
D-FD- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-3S- 
D-BS- 
D-BS 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
D-BS- 
0-6S- 
D-BS- 
D-BS' 
D-BS- 



-TCI 2-3 

-TCI 2-3- 10 

-TCI 2-3- 1 1 

-TCI 2-3- 1 2 

-TCI 2-0- 1 3 

-TCI 2-0- 1 4 

-TCI 2-3- 1 5 

-TCI 2-0- 1 6 

-TCI2-3-LIP 

-TCI2-0-LCS 

-TCI 2-0-1 CX 

-TCI2-0-LCXF 

-TCI2-0-LGP 

-TCI 2-0-1 IN 

-TCI2-0-LMU 

-TCI2-3-LRE 

-TCI2-B-LRL 

-TCI2-0-LTC 

-TCI2-0-LTU 

-TCI2-0-LTM 

-TCI2-0-LTM* 

-TCI2-3-LTR 

-TCI 2-0-1 TRA 

-TCI2-0-LTRB 

-TCI2-0-LTRC 

-TCI2-B-LTRD 

-TCI2-0-LTRE 

-TCI2-3-LTRF 

-TCI2-3-LTS 

-TCI2-3-LTT 

-TCI 2-3-1 WN 



DEPT USAGE 



PPOU CUST F C 



#19. 
31 . 

35. 

38, 

44 

52 
53 
55 



ELECTRICAL 



FIND 
NO 



DESCRIPTION 



TAPE UNIT 60 HZ 


A-ML-TU55-0 


TAPE UNIT 50 HZ 


A-ML-TU55-I 


READ & WRITE OPTION 


A-ML-TCI2-F 


SWITCH BOARD ASSY 


D-AO-5408 II 2-0-0 


CIRCUIT SCHEMATIC 


0-CS-5408I 12-0-1 


LIGHT BOARD ASSY 


D-IA-54D8 114-0-0 


CIRCUIT SCHEMATIC 


D-CS-54081 14-0-1 


FAN HOUSING ASSY 


D-AD-7005983-0-0 


724 POWER SUPPLY 


D-UA-724-0-0 


CIRCUIT SCHEMATIC 


D-CS-7 24-3-1 


POWER CONN G790 


C-UA-G780-3-0 


CIRCUIT SCHEMATIC 


B-CS-G78B-B-I 


ANALOG PANEL ASSY 


D-AD-7 005964-0-0 


CIRCUIT SCHEMATIC 


C-CS-7 005964-0-1 


BASIC 4K MEMORY 


A-ML -EM 12-3 


MODULE UTILIZATION RACK A-D 


U-MU-EM 12-0-1 


MODULE UTILIZATION (PL) 


A-PL-EMI2-0-I 


MODULE UTILIZATION RACK E-F 


D-MU-EM 12-3-2 


MODULE UTILIZATION (PL) 


A-Pl-EM 12-0-2 


WIRE LIST 


K-WL -EM 12-3-3 


POWER WIRE LIST 


A-WL -EM 12-0-4 


MCS SENSE AMPS & INHIBIT DRIVERS 


D-BS-EM 12-0-MGS 


X-AXIS SELECTION 


D-BS-EM 12-0-MCX 


Y-AXIS SELECTION 


D-BS-EM 1 2-0-MCY 


MEMORY CONTROL 


D-BS-EMI2-0-MCT 


INTER PROC CABLES 


D-BS-EM 12-3-1 PCM 


WIRED ASSY (EM 12) 


D-AD -7005979-0-0 


WIRED ASSY PL 


A-PL- 7005979-0-0 


POP 12 PROCESSOR 


A-ML -EP 12-0 


MODULE UTILIZATION RACK H-L 


D-MU-EP 12-0-1 


MODULE UTILIZATION (PL) 


A-PL-EP 12-0-1 


MODULE UTILIZATION RACK M-N 


D-MU-EP 12-0-2 


MODULE UTILIZATION (PL) 


A-PL-EP 12-3-2 


CONSOLE STARTS 


D-BS-EPI2-0-CST 


CONSOLE INDICATORS 


D-BS-EP 12-0-C IN 


CENTRAL PROCESSOR RUN 


D-BS-EPI2-B-CPR 


CENTRAL PROCESSOR STATES 


0-BS-EPI2-B-CPS 


CP TIME STATES 


D-BS-EPI2-0-CPT 


CENTRAL PROCESSOR TIME PULSES 


0-BS-EPI2-B-CPTP 


CONSOLE SWITCH INPUTS 


D-BS-EPI2-B-CSI 


CARRY INSERTS 


D-BS-EPI2-0-CYI 


FLOW & END SHIFT 


0-BS-EPI2-3-FLE 


LINK LOGIC 


D-BS-EPI2-0-FLK 


10 & EXT MEM CABLES 


D-BS-EPI 2-0-1 CB 


INSTRUCTION REGISTER 


D-BS-EPI2-0-INR 


INSTRUCTIONS 


D-BS-EPI 2-0- INS 


INPUT TO PART A 3/0 


D-BS-EPI2-0-IOA 


INPUT TO PART BI/O 


D-8S-EPI2-0-IOB 


10 CONTROL & TIMING 


O-BS-EP 12-0- IOC 


IOC OUTPUT BUFFERS 


D-BS-EPI 2-0-1 OD 


RELAY BUFFER 


D-BS-EPI 2-3- 1 OR 


INTER PROC CABLES 


D-BS-EP 12-0- IPC 


MEM EXTN AC INPUTS 


D-BS-EPI 2-0-MEA 


MEM PAGE EXTN CONTROLS 


D-BS-EP 12-0-MPG 


PROCESSOR MISC A 


U-BS-EPI2-0-PMA 


PROCESSOR MISC B 


D-BS-EP 12-0-PMB 


PRA PROCESSOR BITS & 1 


D-BS-EP 12-3-PRA 


PRB PROCESSOR BITS 2 & 3 


D-BS-EP 12-0-PRB 


PRC PROCESSOR BITS 4 & 5 


D-BS-EP 12-0-PRC 


PRD PROCESSOR BITS 6 & 7 


D-BS-EP 12-a-PRO 


PRE PROCESSOR BITS 8 & 9 


D-BS-EP U:-0-PRE 


PRF PROCESSOR BITS 10 & II 


D-BS-EP 12-0-PRF 


REGISTER CONTROL A 


D-BS-EP 12-0-RCA 


REG IN ENABLE 2 


D-BS-EP 12-B-RCB 


REGISTER CONTROL C 


D-BS-EP 12-0-RCC 


REG ENABLE 4 


D-BS-EP 12-0-RCD 


REG SHIFT & MQ INPUTS 


D-BS-EP 12-0-RCS 


PROCESSOR REGISTER LOAD CONTROL 


D-BS-EP 12-0-RCL 


SKIP FF & H BITS 


D-BS-EP 12-0-SKH 


EPI2 BITS _.„. 


U-BS-EPI2-0-SKL 


MULQUOTIENT 


D-BS-EPI2-0-MQR 



PART NO 



DEPT USAGE 



PROD CUST F-'C 



58 

;cont 



<so 

* 
61 . 

*>2* 
* 
63. 

6*5. 

* 
66. 

* 
67. 

* 
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DETAIL A 

FOR WPP£,TVPSE TUP3E ,OR-W?8/( 
USE * 74020JS-, 3- 7//G " PA A/El ' 
AND P EfiCH *'740<SC76-P-0 
3- 7//Q " STANDOFF (SPACE V?J 

FOR TOPPA. T//PSA TU28A 0FTDP8C 
USE *740?0?$ /-///S>E>» PANEL ' 
AND P EACH *740GGT6-/-0 
A-///3P* STANDOFF (SPACEP) 



TC58 
PEQ'D FOR TUZO 
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ADD/T/OUAl CAB/WETS OA/ /I 
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■SEE NOTE 3 
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NOTES: 

COVER PANELS AND DOORS 

1. IF OPTION IS NOT REQUIRED IN PRIORITY AREA OR BLANK 
IS LISTED FOR CAB "A" THRU "D" USE PANEL H950--QA 

2. * ASTERISK DESIGNATES OPTIONS THAT REQUIRE H950-QA 
COVER PANEL 



3. 



4. 



A MAXIMUM OF (2) RS08 OPTIONS AND (1) RF08 OPTION 
CAN BE USED PER CABINET. " 



TC58 OR DF/OS 32 OPTIONS IN ANY EXPANDER BAY 
REQUIRE*70OG555-0-O DOOR 
CABLING AND OPTION PLACEMENT CONSIDERATIONS: 

5. I/O CABLES TO MM8I OPTION TO BE KEPT AS SHORT AS 
PQSS I BLE . 

6. I/O CABLES SHOULD NOT CROSS OVER EACH OTHER FOR 
CABLE LENGTHS AVAILABLE AND PREFERRED ROUTING 
SEE SHEET #3 DETAIL 'A". 

7. PC 12 OPTION SHOULD ALMYS BE IMMEDIATELY ABOVE 
BAT2 OPT I ON, ALSO CONVENIENT FOR THE OPERATOR. 

8. DS32 SHOULD ALWAYS BE ABOVE DF32 

9- TU55'S SHOULD ALWAYS BE MTD NEAR TOP OF OPTJON 
BAYS FOR OPERATORS CONVENIENCE 

10. SHOULD A CONFLICT OCCUR FOR A GIVEN OPTION LOCATION 
RELOCATE LOWER PRIORITY OPTION DIRECTLY ACROSS IN 

PWR CONTROL AND POWER SUPPLY PLACEMENT AND REQUIREMENT 

11. PWR SUPPLIES ALWAYS MOUNT ON THE REAR PLENUM DOOR BUT 
MUSTNOTBE ADJACENT TO 0F/DS32 DISC OPTIONS. 

12. A 734B VARIABLE PWR SUPPLY IS REQUIRED TO MARGIN 
THE DF/DS32 DISC OPTION. 

13. A 783 P/S MUST BE DEDICATED TO THE DS/DF32 DISC SECTION 

14. ONE OR. MCRE 783 P/S WILL BE USED TO HANDLE OTHER 
OPTIONS IN BAY 'A* 

15. AN 834 PWR CONTROL SEPARATE 20 AMP SERVICE (ON SAME 
PHASE AS COMPUTER) IS USED FOR THE FIRST OPTION 
CAB AND WILL HANDLE AS WELL OTHER BAYS' ' 

16. THE RS/RF08 AND MAG TAPE CABS WHICH ARE COMPLETELY 
DEFINED IN OTHER PRINT SETS USE THEIR OWN POWER 
CONTROL AND WILL REQUIRE SEPARATE 20 AMP SERVICES. 

OTHEP COA/S/DERAT/OA/5 

IT. A FULL LEA/GTH DOOR. MAY BE OS FEZ 
ON THE FRONT OF AN OPT/OAY CAS/ NET 
WN/CN IS COMPLETELY FILLED) 
UlTH LOGIC Ah/D WITHOUT 
OPFPATOR COAATAZOLS. 

18. ALU/AYS USE COVER PANEIS FOR OPTION' 
CABINETS WHICH MAY MA]/E 10G/C 

ADtEb AT A LATER T/ME. 

19. USE 7O06MS-1 OZ 7005530-1 FAN ASSEMBLY 
FOP OPTION DESIGNATED BY SYSTEM 
LAYOUT. 

PO. USE (I) S-l/4* * 700S909 AC SEPr/cr 
PFCFPrfiCLE ASSEMBLY FOR SYSTEMS 
NAY/ N<S A/OPE THAN P TTY'3. 

?/. ** DENOTES UN/TS REQWR/NG F/ILEP 
ST/?/ PS. (SEE DETAIL A) 
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MPG LMODE LO IF L 
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PCS EN -AC 10 MO H 
PPA AC 00 f0)H 



RC3 EN MGl SH RIGHT H LI 
PPF R0DE"P 1 I H Ml 



RCS EN AC 10 MO H Nil 

pra pc m M 1H 



RCS EN ^0 :;h LEFT H PI 
MQR MQ 01 (1 )H F1 



RCS EN -AC TO MQ H U2 
PRA AC 01 '0)H R1 



RCS EN MQ SH RIGHT H __U 
MQR MQ 00 11 )H _D1 



RCS EN AC TO MQ H _N_1 
PRA AC 01 t 1 )H M2 
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MQR MQ 02 (1 )H H2 



RCS EN -AC TO MQ H U2 
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RCS EN MQ SH RIGHT H _U 
MQR MQ 01 (1 1H _f1 
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PRB AC 02 (1 )H N2 



RCS EN MQ SH LEFT H PI 
MQR MQ 03 (1 1H H1 



RCS EN -AC TO MQ H U2 
PRB AC 03 (0)H U1 






RCS EN MQ SH RIGHT H L1 
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INS LOH L _fli 
INS STH L _B1 
INS SHO L CI 
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PMA HALF WORD H 


PI 






CYI T3 INDEX H 
CPT TS3 t 1 )H 


Rl 


Ml IS 




SI 


K13 









RCB CN OF ADDRESS H CI 
MPG DF 03 1.1 )H D1 



RCO EN DATA BITS H D2 
IOA DATA 00 H El 



RCC EN 10 BUS H E2 
IOA 10 BUS 00 H F1 



RCO EN RC N-GL H _F2 
PRO AC 0G (1 )H HI 





PMA TMSC 00 H 



CST MFTS1 ( 1 )H CI 



RCD EN DRTA BITS H _D2 
IOA DATA 02 H E1 



RCC EN 10 BUS H E2 
IOA 10 BUS 02 H Fl 



RCD EN AC N-S L H F2 
PRE AC 08 (1 JH Hi 



+3V K14U1 H 




Al PMfl TMSC 02 H 



RCD EN DATA BITS H D2 
IOA DATA 04 H El 



RCC EN 10 BUS H E2 
IOA 10 BUS 01 H Fl 



RCD EN AC N-S I H __F2 
PRF AC 10 r 1 l H 
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Al PMA TMSC 01 H 



+3V KI4U1 H 
LI 



RCO EN A D H R2 
YAD AD 02 ( 1 )H SI 



RCD EN TAPE BUS H P2 
LTRA TAPE BUS 00 H Rl 



RCC SET PC 0-1 H H2 
RCC SET PC 0-1 H PI 



RCB EN IF ADDRESS H M2 
MPG IF 03 ( 1 )H N1 



RCB EN DF ADDRESS H C1 
MPG OF 04 (1 )H H2 



RCD EN DATA BITS H 02 
IOA DATA 01 H J2 



RCC EN 10 BUS H E2 
IOA 10 8US 01 H K2 



RCO EN AC N-S L H F2 
PRO AC 07 (1 JH 12 




RCD EN A D H R2 
YAD AD 02 M )H V1 



RCD EN TAPE BUS H P2 
LTRA TAPE BUS 01 H U1 



RCC SET PC 0-1 H N2 
RCC SET PC 0-1 H T2 



RCB EN IF ADDRESS H M2 
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RCO EN A D H R2 
YAD AD 02 ( 1 JH SI 



RCD EN TAPE BUS H P2 
LTRB TAPE BUS 02 H Rl 



RCA ENABLE IR 2-7 H N2 
INR IR 02 ( 1 JH PI 



RCA EN MSC 4 H M2 
CPS EN TRAP t 1 JH N1 
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CST MFTS1 ( 1 )H CI 
CSI KEY ST 400 H H2 
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RCD EN A D H R2 
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U2 
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TPR L MODE H El 
CPT TS1 I 1 1H 
CPS INTERRUPT SFT H 



RCA DSC SET AC H 
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RCD EN DRTR BITS H 

IOR DfiTR 06 H E1 



RCC EN 10 BUS H 
TOR 10 BUS 06 H 



RCD EN RC N-6 R H F2 
PRR RC 



RCR EN MSC 4 H P1 
RCR EN TT INT f 1 1H 
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Ji PMB SET INT RDD L 



PMB TMSC 06 H 



1 PMB BMSC 06 H 



K1 PMB TMSC 07 H 



RCD EN TAPE BUS H P2 
LTRD TRPE BUS 07 H 



RCR ENABLE IR 2-7 H 
INR IR 07 l 1 1H 



RCD EN RELRYS H M2 
IOR R 01 [ 1 )H S2 



V2 PMB BMSC 07 H 



fP.EC ENABLE SC H LI 
EfiES SC 01 (I 1H Ml 



SLR DSC CNT MB H CI 
PMRSIZE (HH Dl 



RCD EN DRTR BITS H D2 



IOR DRTR 08 H E1 



RCC EN TO BUS H E2 
IOR 10 BUS 03 H F1 



RCD EN RC N-6 R H F2 
PRB RC 02 f 1 )H HI 



RCR DSC SET PC H PI 



■K3V K14U1 H R1 



PCD EN R D H R2 
YRDC RD 08 C0JH SI 



RCD EN TRPE BUS H P2 
LTRE TRPE BUS 08 H R1 



RCR ENRBLE IR 8-11 H N2 
INR IR 08 ( 11H P1 



RCD EN RELRYS H M2 
IOR R 02 t 1 )H N1 



EREC ENRBLE SC H D2 



ERES SC 02 fl 1H E2 



SLR DSC CNT MB H CI 
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GENERAL 

The VC12 Scope Control consists of electronic circuitry designed to 
convert digital voltage levels into analog voltages for application 
to the input amplifier circuitry of suitable CRT display scopes. 
Timing and logical circuitry designed to permit the display of 
information derived from the PDP-12 central processor and memory 
asynchronously in either of two modes, Point Plotting or Character 
Display, is provided. 



INSTRUCTIONS 



DIS mnemonic 140+20I+<* 
DSC mnemonic 1740+201+^ 



DIGITAL TO ANALOG CONVERTER 



VOLTAGE RANGE 

Condition: digital input = 000 % v ± .3 v 

digital input = 777g -5.85 v ± .3 v 
DEFINITION 

The output voltage range is divided into 512 equal parts ± 1/2 part. 
TEMPERATURE STABILITY 

.02% / °C 
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TOTAL TRANSITION TIME 

.3% of maximum 

voltage transition 5 )Asec + 25 nsec/ft. 

of output cable length 

DC OUTPUT IMPEDANCE 

lOOilmin. — 200lTtmax. 
WORST CASE LOAD CONDITIONS 

1 KAmin in parallel with 5000 pf max. 

MAXIMUM CABLE LENGTH 

200 ft. 

DIGITAL CIRCUITRY 

Input Conditions: 2 TTL unit load at the 

data input from processor 
registers . 

Other digital signals 
are generated on the M711 
logical control circuit. 

DISPLAY CHARACTER 

Two additional register elements, drivers, and weighted resistors 
are provided to add the weighted values of 2 increments and 4 
increments under control of the M711. 

LOGICAL CONTROL CIRCUITRY 



INPUT LOADS 
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OUTPUT DRIVE CAPABILITIES 

BUSY H 
BUSY L 
Intensify H 
Intensify L 
Intensify A* 



10 TTL unit loads 

8 TTL unit loads 

10 unit loads if pol switch - 

10 unit loads if pol switch + 

20 ma to +3 v 

8 ma to v 



* Intensify A is a push pull driver exhibiting 100 
(nominal) drive impedance to ground or plus five 
volts. The polarity switch allows change of pulse 
polarity by connecting the input to the driver to 

either Intensify H or Intensify L outputs. The 
output has an integrator circuit built in to 
limit rise and fall time effects on the analog 
output . 

INTENSIFICATION PATTERN REGISTER 



BUFFER SIZE AND TYPE 



NATURE OF LOAD SOURCE 



12 bit shift register 



l's transfer from memory buffer 
INSTRUCTION EXECUTION TIME 

where a = .5 zxsec if width switch is 

MIN position or 
a = 10 //sec if width switch is 



DIS 



: <27 + aj4 



sec 



B/l 



MAX position, 



DSC: 



<27.5 + 1.5a + 2.5b + .5b 



where a = number of non intensified 
points ** 
b = number of intensified points 

** The PRR switch sets the time between intensification pulses 
during the execution of the DSC instruction. 

Thus, the third term of the DSC time formula should read as 
written if the PRR switch is in FAST position or +7. 6b for the 
PRR switch in SLOW position. 



SIZE 

A 



CODE 

SP 



NUMBER 

VC12-0-5 



REV 



DEC FORM NO 
DRA 108 



SHEET 



OF 



CONTINUATION SHEET 



TITLE 



VC12 SPECIFICATIONS 



*** The WIDTH switch sets the width of the intensification pulse 

Thus, the fourth term of the DSC should read as written 
if the WIDTH switch is MIN or + 10b if the WIDTH switch is 
set to MAX position. 



TIMING MODE 



NOTE 



Asynchronous 

Execution times indicate the actual duration of 
execution of the display instructions; because 
of the asynchronous nature of the VC12 control 
the processor is free to execute other nondisplay 
instructions after 3. 2jA$ec for DIS instructions 
or 4.8^560 for DSC instructions. 

The PDP-12 processor will pause if instructed 
to execute a display instruction before 
completion of a previous display instruction 
unless forced to abort completion of the first 
display instruction in favor of execution of 
the second instruction by the assertion of a 
tape interrupt. 



LOGICAL FUNCTION of VC12 shall be as illustrated on prints 

FD-PDP12-0-17 
FD-PDP12-0-18 
FD-PDP12-0-20 
FD-VC12-0-4 

CHARACTER DISPLAY 



CHARACTER SIZE 

Defined by a flip flop storage element in conjunction with 
circuitry in the logical control and Digital to Analog Converter 
modules . 

The flip flop storage element is jam loaded from the contents 
of AC bit 4 by pulses produced during the execution of ESF 
instruction (Code 0004). C(AC 4 ) = 1 indicates half size. 
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POINT INCREMENT SIZE 



Half size: 24 mv. ±3 mv.* 
Full size: 48 mv. ±5 mv.* 



* On a VR12 adjusted to display a 6.75 inch by 
9 inch image, half size character point incre- 
ments shall be .026 inches on the vertical 
axis and .035 inches on the horizontal axis; 
and full size character point increments shall 
be .052 inches on the vertical axis and .070 
inches on the horizontal axis. 

THE ANALOG CIRCUITRY , CONTROL AND PATTERN INTENSIFICATION REGISTERS 
shall be constructed that the beam will be directed on 
the CRT to two parallel 6 point lines, the points of which 
are to be intensified by a 1 in the appropriate memorv 
bit as indicated in the diagram below. 



6 m< :/■• 

7 •«->• 





1 
2 

9 **-*» 3 

10 *<->* 4 

11 •<-• 5 



DISPLAY CHANNEL 



A flip flop storage element shall be provided to apply to an 
appropriate output pin a digital voltage capable of driving up to 
10 TTL gate input loads. 



Load Source (channel flip flop) 



bit of the alpha register 
referenced if a DIS instruction, 
or memory loc 0001 if a DSC 
instruction. 



"AND" logic gates must be provided at the CRT display logically 
select the intensification pulses defined to coincide with the 
analog points to be displayed on either channel as defined by the 
logic level. 
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TITLE 



7-12 Real Time Clock 



REVISIONS 



REV 



DESCRIPTION 



CHG NO ORIG DATE 



APPD BY 



DATE 



Scope: The following information details the function and 
operation of the KW-12 - Real Time Clock Option 
for the PDP-12. 



T 



CiCU&iZ. 



APPD 



I^.^/r 



SIZE 

A 



CODE 
RE- 



NUMBER 
KW12-0-1 



REV 



ENGINEERING SPECIFICATION 



CONTINUATION SHEET 



TITLE 



tgfi-12 Real Time Clock 



Functional Description 

The KW-12 is a PDP-12 Option that may be used to measure 
intervals or count events with a great deal of flexibility. 
In addition, to a 12-bit counter the KW-12 has a crystal con- 
trolled programmable time base and three external input channels, 

Logically the KW-12 contains the following sections. 

a.) C lock Contro l R egister 

The Clock Control Register is set by an IOT in- 
struction and controls the rate of the time base 
and the mode of counting. 

b.) C lock Enable Register 

The clock enable register is set by an IOT in- 
struction and selectively enables each of the 
three input channels and the clock interrupt line. 
A special function of the Clock Enable Register 
is to permit presetting of the Clock Counter. 

c.) Clock Buffer Preset Register 

The Clock Buffer Preset Register stores data being 
transferred from the A/C to the Clock Counter or 
from the Clock Counter to the A/C. 

d.) Clock Counter 

The Clock Counter is a 12-bit Binary Counter with 
an over-flow indicator. The contents of the clock 
Counter may be transferred to the Buffer Preset 
Register or the Clock Counter may be preset by the 
Buffer Preset Register. 

e . ) Programmable Time Base 

The Programmable Time Base provides pulses to the 
Clock Counter according to the rate set in the 
Clock Counter Register. 
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f . ) External Inpu t Channels 

Three External Input channels are provided to 
record external events. Each channel contains 
an adjustable threshold Schmitt Trigger and 
gating set by the Clock Enable Register. All 
three channels may actuate the Clock Interrupt 
or cause the contents of the Clock Counter to 
be transferred to the Clock Buffer Preset Reg- 
ister. In addition, channel 1 and 3 have 
special capabilities as noted below: 

1) Channel 1 

An event at channel 1 may be used as an input 
to the Clock Counter. 

2) Channel 3 

An event at channel 3 may be used to reset the 
Clock Counter. 



Nominal Input Voltage Range 
Input Type 
Input Resistance 
Input Threshold 

Slope 



Minimum duration input pulse 

Maximum Permissible input 
Voltage 



Source 



+ 5 Volts 
differential 
10, 000 ohms 
variable between 
-5 and +5 
Selector switch 
or 60 Hz line 
frequency 
2 usee 



+ 50 volts 





Typical Channel 
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*"W-12 Real Time Clock 



Clock Control Panel 



Location - behind door on left side of the front 
of the PDP-12. 

Input Jack Type - 3 conductor phone plug 



Output 



This receptacle permits the input signal to be con= 
nected to another external device or to the analog 
input jacks of the A-D Converter. 

Operation 

The KW-12 is connected to the PDP-12 as a standard 
l/O device with device select code 13 . Each data 
transfer from or to the clock requires 4.25 usee. 
All instructions for the KW-12 have the following 
form: 

Mnemonic* (613X) where X is (1-7) the instructions are 



8 



8 



as follows 

Octal Code 

6131 



6132 



Skip on Clock Interrupt 
Interrupt Conditions 

a) Enable Event 1 Interrupt {1) and 
Event 1 (1) 

b) Enable Event 2 Interrupt (1) and 
Event 2 (1) 

c) Enable Event 3 Interrupt (1) and 
Event 3 (1) 

d) Enable Overflow Interrupt (1) and 
Overflow (1) 

C(AC)— J^p (Clock Control Register) 
The AC is unchanged 



♦Mnemonic defined in DIAL PMode only. In LMode user must 
define symbol himself. 
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Clock Control Register 



Count 


Not 


Not 


Not 


Rate Reg. 


Mode Reg . Used 


Used 


Used 


00 01 02 


03 04 05 06 07 


08 09 


10 11 


CO CI C2 


M0 Ml M2 







Count 


Rate 


Reg. 


CO 


CI 


C2 

















1 





1' 








1 


1 


1 








1 


1 





1 


1 


1 



Sim. Sim. Sim, 
Ch. 1 Ch. 2 
Event Event 



Counting Rate 

Stop Counter 
400 KHZ 
100 KHZ 
10 KHZ 
1 KHZ 
Rate of input Channel 1 
Stop Counter (Providing 
Channel 1 enabled - other- 
wise rate = 0) 



Counter runs as selected rate and 
overflows every 4096 <sounts. Over- 
flow remains set until cleared 
with 6135 instructions. 

*Counter runs at selected rate. 
Overflow causes C (Buffer Preset 
Reg.) to be transferred to the 
Clock Counter which continues to 
run. Overflow remains set until 
cleared with 6135 instructions. 



*Whenever mode control register b2 goes from to 1 the 
Clock Counter is cleared. 



Mode Control Reg , 
M0 Ml M2 
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Mode Control Reg 
10 



Counter runs at selected rate, when 
the following occurs, ' '<e Jlock Counter 
is transferred to the Buffer Preset 
Register and the Counter continues. 

Enable Event X (1) and Event X (1) 
X= 1,2,3 

Counter runs at selected rate. When 
the following occurs C (Clock Counter) 
is transferred to the Buffer Preset 
Register and the Clock Counter con- 
tinues to run either from 1 - the present 
count or zero as shown. 

Enable Event X (1) and Event X (1) 
X= 1,2 Clock Counter continues 
from present count. 

Enable Event 3 (1) and Event 3 (1) 
also causes the Clock Control 
Counter to be cleared 



100 ) When M0 is a (1) the occurrence of overflow is used 

101 ) to trigger the a/d Converter if A-D Control also has 

110 ) FAST- SAMPLE flip-flop set. The remaining two mode 

111 ) control bits are decoded exactly as above. * 



CLAB 6133 c (AC) - ^ c (Buffer Preset Register) The 
AC is unchanged 



CLEN 6134 C (AC) 
Enable Register Bit 



C (Clock Enable Register) 



00 - 03 Not used 

04 C (Buffer Preset Register) 



ORed 



(Clock Counter) 



*This bars A-D conversion starts by the SAM instruction. 
A — D conversion starts with Clock Overflow only; loaded 
into AC by SAM instruction only. 
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04 cont'd. If mode control register 62 (1) and Overflow 

(0)*. 

05 Enable Interrupt when Overflow (1) 

06 Enable Interrupt on Event (1) 

07 Enable input channel (1) 

08 Enable interrupt on Event 2 (1) 

09 Enable Input Channel 2 

10 Enable Interrupt on Event 3 (1) 

11 Enable input Channel 3 

CLSA 6135 Clock status is inclusive ORed into the AC. 
The clock status bits are then cleared. 

AC Bit 

00 Overflow (1) 

01 - 05 Not used 

06 Event 1 (1) 

07 Pre-Event (1) 

08 Event 2 (1) 

09 Pre-Event 2 (1) 

10 Event 3 (1) 

11 Pre-Event 3 (1) 

If both Event X (1) and Pre-Event X (1) then 
2 or more events have occurred on Channel X 
since the previous 6135 instruction. 

*Overflow flip-flop should be cleared with the 6135 IOT prior 
to use his instruction. 
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CLBA 
CLCA 



6136 
6137 



C (Buffer Preset Register)- 



►C (AC) 



C (Clock Counter) — *-C (Buffer Preset 
Register) ■■ ■» C (AC) 



The following PDP-12 Drawings apply to the KW-12: 



A-ML- 
K-WL- 
D-MU 
D-MU 
D-BS- 
D-BS- 
D-BS' 
D-BS- 
D-BS- 
D^BS- 
D-BS- 
D-BS- 
D-BS- 
A-PL- 
A-PL- 
A-AD- 
A-PL- 



-PDP-12 
-EM12-0 
-EM12-0 
-EM12-0 
-KW12-0 
-KW12-0 
-KW12-0 
-KW12-0 
-KW12-0 
-KW12-0 
-KW12-0 
-KW12-0 
-KW12-0 
-EM12-0 
-EM12-9 
-700633 
-700633 



-0 
-3 
-1 
2 
-CLC 
-CLEA 
-CLEB 
-CLEC 
-CLIO 
-CLKA 
-CLKB 
-CLR 
-CLTB 
-1 
-2 

5-0-0 
5-0-0 



D-CS-70006335-0-1 

A-PL-EM12-0-1 
A-PL-EM12-0-2 
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PDP12 System 

Wite List 

Module Utilization Mem 

Module Utilization Mem 

CLC Clock 10 Control 

CLEA Input Channel 1 

CLEB Input Channel 2 

CLEC Input Channel 3 

CLIO Clock to Input 

CLKA Clock & Buffer 00-05 

CLKB Clock & Buffer 06-11 

CLR Clock Rate 

CLTB Clock Time Base 

Module Utilitation MEM PL 

Module Utilization Mem PL 

Clock Control Panel Assembly 

Clock Control Panel Assembly 

(Parts List) 
Clock Control Circuit Schematic 

Module Utilization 
Module Utilization 
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Module Location 




M103 D2 5 




M113 D24, D29* 




M115 D23 




M117 D22 




M216 E9, F19 




M217 E3, E4 /; E7 




M405 F18 




M719 F20, F21, F22 




M503 F23, F24 (Input Schmitt Trigger 

also requires _+ 15 volts) 




M617 D17 




M623 D26 




M304 D27, D28 




Approx. +5V current 1.3 amps 

15V current 0.1 amps ~ 



*M113 location D29 is used on the KW-12 ad AD12 . 
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2) AD12, AMI 2, AG12 
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3) Adjustment Procedure 
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1 ) AD12, AM12, AG12 Specifications 
Analog Inpu t 



Input Voltage Range: AD-12, AG12 

AM- 12 

Input Resistance AD-12, AG12 

(normal noninverting connection) : 
(inverting input connection) : 
AM=12 



Common-Mode Rejection: AD12, AG12 
(source IMP <250) 

AM- 12 

Common-Mode Voltage Range: AD12, AG12 



Input Protection: AD-12, AG12 
AM- 12 



Parameter Pots: AD12 



Long Term Stability (1 hour) 
Multiplexer Perfor mance 
Number and Type: 



+1 volt 
+5 volts 

+2% 
70 k A , 300 pf in parallel 
35 k, 300 pf in parallel 
5^10 meg. ohms, 300 pf to 
selected multiplex 

25 db worse case 

35 db typical 

No. com. mode re j . 

+3.5 volts from system 
fault line ground 

+67 volts from fault line 

indefinitely 

120-volts rms for 5 sec. 

+ 8 volts indef. 



Overvoltage Recovery Time: AD12, AG12 8 usee 
Frequency Response: AD12, AG12, AM12 



0- to 30-kHz flat 
60-kHz 3-db down 

8 10-turn parameter pot- 
entiometers are provided, 
\-H to 2 turns at each 
extreme are beyond the A 
to D range. 

Better than 1% for + 30C, 



16 FET multiplex switches 
expandable to 32 (AM- 12) 
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TITLE 



1) AD12, AM12, AG12 Specifications cont'd. 

A/ P Performance 
Resolution: 

Conversion Rate: 
Sample Acquisition Time: 
Aperture Time: 
Mechanical 



10 bits +%. LSB + . 1%/°C 
for Inputs to ch. 10-> 37 

50 kHz 

5 usee (+1 |jsec) 

200 nsec 



Precision-stabilized power supplies, input amplifiers, sample- 
and-hold multiplexers and analog-to-digital converter modules are 
located with the memory in the PDP-12 main frame. Connection is 
made to the data terminal section fco the left of the console. 

Analog parameters may be set in by precision io turn potentio- 
meters. 

Analog input jacks are provided to accept standard three-con- 
tact phone plugs. 

Inverting inputs must have tdc resistance less than 250 J2 in 
all input conditions. 

No temp or long term stability is implied for parameter pots. 

AM12 inputs have a small current leakage, similar to a cap- 
active charge, as the channel first becomes selected under some 
conditions. This leakage is less than 3 ma for a period not to 
exceed 1 usee. 
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Qty. 


Part # 


Use in AD12 


Location 


Print Ref. 


4 


A214 


8 Analog Preamplifiers 


E30 to E33 


AD12-0-YADA 


2 


A131 


16 Multiplex FET 
Switches 


D32, D33 


C AD12-0-YAD 
J AD12-0-YADA 


1 


A215 


Pot. Filter Cap., Zen- 
er Ref . & Bootstrap Amp. 


D34 


AD-12-0-YAD 


1 


A404 


Sample and Hold 


E34, F34 


AD-12-0-YAD 


1 


A811 


A/D Converter Mod. 


C35, D35 


AD-12-0-YAD 


1 


M760 


A/D Control Logic 


C36 


AD-12-0-YADC 


1 
1 


12-3185-2 
700-6045 


Regulated Power Supply ( 
Bracket 7 


Lower Right 
of Memory 
Panel 


UA-PDP-1 2-0-0 
700-6045 


1 


700-7964 


Analog Panel 

Connects to ADC with 
Cable 


To Left of 
PDP-12 Console 


(cS-700-7964 
f AD-700-5964 






Terminated in G783 con. 


F33 


AD-12-0-YAD 


1 


700-5963 


Relay Input 


Below Power 


fCS-700-5963 






Panel — 8 Phone Plug 
Recept. 


Switch Panel 


) AD-700-5963 






Cable Terminated in 
G783 


F32 


AD-12-0-YADA 
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TITLE PARTS ALLOCATION OF AD12, AMI 2, AG12 - cont. 



2 



Part # Use in AM12 

A131 16 Multiplex FET 
Switches 

X.UJ-'U.L v,uiincv- i-uj. 



Qty. Part # Use in AG12 

8 A214 Analog Preamplifiers 

Input, Relay Panel 



DEC FORM NO 
DRA 108 



Location 



D30, D31 



Location 
E26-E29 
F26-F29 
F30-F31 



Print Ref. 
AD-12-0-YADB 

Print Ref. 
AD12-0-YADB 

AD-700-6046 
AD12-0-YADB 
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1) Set Ch. pot about 5 turns from either end. 

2) Connect pin D34N2 to D34F2. 

3) Run AD TST Program with all sense switches -*■ . 

4) Adjust A404 Sample and Hold offset until Ch. reaches 
the threshold point of +0 and -0 volts. 

0PPS6T ; COARSG 



<D 



A40H 



® 



<2> 



A^^ 



Li 



5) Remove D34N2 to D34F2 connection. 

6) Turn parameter potentiometer slowly 10 turns over the full 
range. Assure that each count is displayed on Ch. dis- 
play. Repeat this test on each of the remaining parameter 
pots. {1-h to 2 turns at each end of the pot do not offset 
the number displayed.) 

7) Insert EDC Prec . Voltage source in channel to be tested; 
set to volts, then adjust offset pots on respective A214 
to the switching point of +0 and -0 volts. 

OFFSET 



$1 S\ A2IM \<2>\<® 



Note: 



If the boards have been tested in the module test 
facility, bias has been preset. If the bias has 
not been preset, place A214 on module extender and 
insert a phone plug with the following circuit in 
place of the EDC plug. 




Adjust the bias pot on that channel to assure ±0 
volts display. 



uu uu 



<25 



IS 

BIAS 



UP 



w 
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Replace EDC and assure ±0 volts. 
Readjust offset if necessary. 



9) 
10) 



11) 



Set EDC to +.985; adjust gain to indicate +776 readout on 
channel under test. 

Increase EDC voltage to +.995; assure +777. 

Set EDC at -.985; assure -776 reading. If necessary, slightly re- 
adjust the offset pot on the A214 in question, but insure that a 
reading of +0 or -0 (or the ±0 threshold) is still present when 
EDC is set to volts. See step 7. 

Record voltage of switching indecision point for the numbers 
-770 to -777 and +000 to +007; assure non is less 1 Mf nor 
greater than 3 mv. 



12) Repeat steps 7 through 12 for successive analog channels. 

13) A note about the other pots on the A404: Only the offset 
pot should be adjusted in the normal set-up procedure of the 
PDP-12 analog-to-digital converter. 

If inadvertently other pots are adjusted, the following infor- 
mation may be helpful: 

Pot A (marked on board) is the amplifier balance 



Pot B 



is gain. This adjustment is 
very fine; being only t.2% 
misadjustment would not be disasterous 



Pot C 



is pedistal«to adjust this look at 
pin AV2 sample chan. and jump back, 

HOLD Tlf>ie->| 



Adjust this voltage to hold exactly equal to sample voltage, 



Pot D 



No normal machine mode facilitates' 
readjustment . 



The analog preamplifiers are designed with bias circuitry to 
simplify change of input characteristics from DC to AC sources 
for signals applied to the noninverting input. The inverting 
input must at all times be driven from a low DC impedance. 
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